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[Abstract] 

A data processing method and an apparatus of a digital video 
disk system are disclosed* The method of the present invention, 
which is performed by a digital video disk system having a buffer 
memory, is characterized by comprising: a step of EFM-demodulating 
data which is read out from a disk; a step of writing the demodulated 
data into a buffer memory; a step of reading out the written data 
to calculate a syndrome, and detecting identification data; a step 
of calculating an error position and an error size using the 
syndrome; a step of searching a chain; a step of performing an error 
correction; a step of calculating the syndrome, performing 
descrambling, and checking an error detection code; and a step of 
writing the data in the buffer memory. ECC, EDC and descrambling 
are performed by one DRAM access, thereby reducing a number of times 
for accessing to DRAM, Therefore, it is possible to read out the 
data as much as possible by one access, whereby obtaining an effect 
boosting a speed for processing data. 
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^^XF ^siAF ail's: 
27IE ^3AI MiW 0H&§ 416373 
£g£l 

3?IE §2!AJ 7|^g SAIEI #24 



(54) gam mas ei^h Ai^ggi goia s s*i 

□Aim- uieis u^h ai±hsi oioiBh *iei »h si swf phaisef. mm doseim ciaer uia 

2. EJ^B Al^'DilAI *M!HS 01 SBS, Ej^H^Ei ^§5FCH EFM ^^|~ ^£ 

S H0IEFS Hi HI DilHEiOil 7IBl*r= B3I2F, 7ISS C110IEFM ^0SFO| ^Eif JH^FH, FJ0I 
EFM 2^<?F= EW2F, dEii OlgehOI (HIE12J 9! CHI 371 g *j^F= B3IEF, x-flSig AlxjfF 
^ Oil El §§i ^titl— dEMM Mittffl, CI±3B»S»HH, OflBi 20 3EM M 

3fF= EM 9! 01 01 EFM bH iH OilHEIOil 71351— EMM ^Idlufe ^S£5. SfH, tfS!2| ORAM *! 
M\±W ECC, EDO S EI^H^^OI 4*t!H?l Ed SOU, DRAMOil ^lA-fl^F^ 3°2| ^?F MDi#01 
H2| ^Ail^Oil 21^« EIE^ 3S a!0( EFM ^§ if 4* 2iOi CDOIEF *EI ^E7F *^Ei= 2i 
EF. 



^3 



<9^^ 

E IS DVD O10IEF ^E1M LFEFLH^ E30IEF. 

E 2= DVD (HIE1 §§ 3E LFEFLH = E30IEF. 

E3^g ITSOil 2|& OVDAI^ISJ 010IEF SI El »Hg ^g^F^I «tt MS^*FM0|EF. 
£ 4£ £ 30B EAIS! 4*tt£l = fi HSOI 2|£J- CflOIEF »£| Sx|£J M^EOIEF. 

E E 401 EAIS EI £31^11^21 g^EOIQ. 

S32f 23 



X3°I 

£?30f ^aft: DliS % &&°f ^3Jf& 

B WSS El X\m H\QS. E1^3(DV0:Digital Video Disk E^ Digital Versatile Disk) Al^lOil *m 
2^A1, mt\, DVD AI^HSJ COOIEF X-iEl ^ S &X|0il ^ 2!0ia. 

£ 1£ DVD OlOIEF 41IE1M LFEFLH^ SS^SAI, A»fl(ID) DIOIEFdO), Oil 2f(RSV: reserved) 
□ 0IS(12), OilEi 2^ a=(14) 3 ^ Q0IEK16)S ^^^JEF. 

5. 2^ DVD Ofl Ei §§ 3E(ECC:Error Correction Code) M^JS UEFLH ^ E32:SA1, §M E'E(20) S 
IHE1E1 HiM(P0S! PI)S ^^SEF. 

DVD Al^yOilAi, LliOIEF X-jEI^ £ 1 9 E 201 ^ £A|& dF2F STOL ^Ei 9 ^1^ 3«S 5F 

CM 2tS£|EF. 

E 2M EAIS bF2F SOL E 1011 EAIB ^Ei 9«2| QIOIEF 16^^F ^FU2J §M LIOIEF S^(20)# 01 
OISIC- §M QilOIEFHJ >JS|3B *0|7| flfll 21* HEiEl a LH* I|B|EI(P0 91 PI PI- ^F^2F All 
i£ 1M^ E^IS ^FEIOi (HI Si 2# *2:(BC:Error Detection Code)^ I^E) E^IS *?FE] 

01 SiEF. 01^1 M. ECC^ OflEi ^|xl, OflEI^ SI Oil El §§§ 21M AFgEI^ 5E0II2, EJC£ (HI El 
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W*l A|gH = 3E0IP. 

SEH2I ^ys?oi OVD A|^yj°J [ilOIEhXlEI ?fg§. Lli3S^El SJoHS QlOIPt EFM(Eight to 

Fourteen Modulation) 1 Eli (plus) *32Lm mi ffllSeiOfl 73§"oH2, §71 S2§ £|6r||A| ±|g QIOIEHW 

oi a sss atstio. efm §?£^oii= ? oioiekt6)chi ch*!- Eccat-ge #sa oioiei ssiig on a 
s^s s-Emra oiieim sssra. as^ss oiiei §§s cuoie^ p^s^md a oiiei 

3E x-13 gt| Oil El 2| S^M 3A1-*]- * DVO AI^SKHI Q}3- S|§- OHM 19 

2P2./bllP3(A/V) P3P E= ATAPIS 2£&KH) £!P. U| EEJ 0HS3M 7dl0l5K7l SISHAIS- 2i*t SiS 
2| HOI Q- xlEI^OI §AI0il OI^OiTaOf SfCH, Olse CCJ-EI- X13SI-7I JED 01 M 

^stf u\o\b xis sigoiAi, i'a*]- ma oiiaei2i ^ao^= efm ^2 qoibsi 31a, ecc a 

OIQ2| 59, ECC DIOIEF 7IS, C|£BBS9 EDCM Sit!" ^S, P±M!SMg EDC 1! C1I0IP 713, 

A/V P3P ££= AT API P2P£2| EflOIEf 2£1 DRAM2J a^Eil^|£f IT£ 0)37W ^817F 

£XH*!-p. 333£, OI> 2i|Afl^2J *EH 71- tH Lti WI2EI2J AJ-g EgOl 73S|E|^ SJQ 
§01 2J2JP. 

J?3W O/mSljffSH: Dm Si &JS 

B B30I Ol^HXhSI-S 71^3 2WI = , DV00IIA12J HOI El- X-IEIAKHI (HIEl §§, P^MISMH SJ (WEI 
£!-92J DRAM ^sj Afl ^CMI 2)oH ^tSofe DVD Al±g2J CHOI El XlEI B^S SI St 1^01 Si Eh 

h wsoi oi^nxi- sfc pg 7is*! im=, #7i dvd ai^s°i cjioief *b n-em ^ssfe dvdai^ 
a 21 a oi ei- »ei sxis jgissr=ai 21a. 



#71 2MS 01^71 SI SI, bHffl tHISEIg 5^ DAIS- UIP2 P±3(DVD) AI^SCHlAi S 
Oil 2J# DVO A|iS2J E1IOIEJ- Xl3 SSS, P^3g^E1 CBOIEI^g ^§§KW EFM ^i5|~ S71I2h #71 
aiOIEI-g #71 bHffl MSEIOil 7|2JSr= EPI2K #7! 7IS£! HOI EH ^goKH £]EMM Jfli+SF 
H. QIOIEiM S^3r= &?1I2K ^71 ^EMm OlSShOI (HIE12J ?4xl S (HI Eli 37IM Tllift^ & 
711 2I-, M°im AiXlSfc CHISi §gg ^tStfe B?H2h ^71 dHMS Tfli+tHl, PiHSM^SI- 

H. Q8E1 2# SEf »3«fe &711 S #71 QIOIPS #71 bHffl DU 2EU&H &711S OI^CHAI^ 

aoi ummto. 

#71 Cfi 2WM 01^71 ?|ofl, DVD Al^yCHIAI 4=t5EI= S ^SOfl 2|*H DVD AI^H21 EflOIP XI El § 
Xl^, P^HS^P tfl 01 EH EFM^isfe EFM #71 EFM^i^B^S^P M^E1& 

□I0IBS flSt^ bHffl MHEI2K #71 bHffl IHiaP2| QIOIP 7|SJ/5j^§ MO\Zt= OiiaEj M0\$& 
2K #71 bHffl OiiaEIOil 79 S3 OIOIP S! (HI El §§S ILflOIEf2J dEM# Z,^ THihol-^ iJHM 711^ 

Bih #7i asm fli^ess^Ei dEis omtm oiia ?ixi s chiei^s n-t^y^ ooa 

4H*J SI 0199 71li^B2f. #71 OflEI 91S S OflElSTs OlgSFOl SI2i M*m= 35)12! AlxJ^ENSh # 
71 Sfioj AlSli! D1I0IP21 (HIE1S SgtCT #71 (HI El LHOIPSAI gqSfe (HI El §§ 4=B21-, # 

71 (HI El §§3 CHOI E> SI ^il CllOIPg ej^SKH P^3S§StlS P^HISMK #71 P^3 

SS^K 49 S #71 (HI El §§a DIOIEH S^SKM OH EH Sgtfe 01IEH 3#4^B2f, #71 Oil El 

2§^&2i e^tm esthcn ojEi s^oii #smoi oiiei ^ iai3s g-^ss^ ohei sehu ^a^e 

2K #71 CHI El 3S^B21 a #71 CHI El SfflZlM 3 1-71 2 CHI 2JAI 73St|-^ bHffl SI #71 
bHffl (HI2EICHI 751#3 CHOIEI-g SA| 7a#Sra #71 P^HlSMg^e^S 1S^SF= ^13 EHOIEU 

eiitii^eis 3oi hh,^sh:f. 

OltK S ^SCHI 2)*}- PAH" UIP2 Q±3. A|^g2| CilOIEI- xlEI ^iSW Pit 

2h &0I ^S*}P. 

E 3§ g IJ-gCHl 21*]- DVDA|^g2| CIIOIP 73 El ^SSh7l *|f> MS^^M^Al, P^HS^El 

^52 QlOiaSJ (HI El SI Oil El 371 M fll^fe («]40~46&7fl ) SI OH El CHOIPM Pi 

SiSMHSKH OliaaCHI 7ISob= e?ll(A"ll48~54B?ll)S OI^CH^P. 

a 4= s. m eao s-aoi ^tsa= ^scm °it»- caoip 5x121 m^esai, p^hs^h 

^iS OlOIPil EFM^i5fc EFim5¥(60), FM^5^(60)S^a CI0IPM 73Stfe bHffl Dfl 

S3 (62). bHffl maa (62)21 QIOIP 7l£J/^gg SI0l5r^ 0133 ^101^(64), 010IB 2^(66). bH 
ffl 01133(62)011 AISS QIOIP S! (HI El §§S QI0IP2) ilEii ZfZJ- 71lif«r= i!El 511^(70), 
iJEM ?)li+^(70)S^El dEMS Olgo^ CHI El £|X| SI CHIEl^g WtfiVE (HI El S! 00 

EH9 711^(72), (HIE! £1x1 SI OflEl^g OlgthOI ill°! Alx|S|-= ^12! A|xl¥(74), 5112! AixIS OlOIB 
21 CHI El M §§51-01 OH El §§§ DIOIErSAl m^t= W& §§¥(76)g ^?SEI= ^ 013 SS^(68) 
2L 01IE1 §§1! QIOIP SI ij^ QIOIEI-il S^SKJI Pi3fSMDSf^ Pi3Sit§^(78). Pi3gH 
SI "(78) §1 CHI El aiOIPM Ejqsra 013 S^S giolc CHI El 3^(80), 0)13 S^¥(80)2| 

sj onEi mwnm &gzy?\ son sai eh a (82), 0113 s#^(80)2i g^cni estf 

01 CHI El S^CHI #gtra 0113 SSL #EH3S I^SrS 003 SEH3 ^¥(84) SI bHffl 01133(62)011 
7353 OIOIEIS SAI 7g#oK)l P^315Mll^(78)g g^Sfe ^13 LHOIErS EllAliEl(86)S qi 
#SP. 

E 5= E 41 a AO Pi3aMD^(78)2J M^ESAi, HI 11Q1^!A|(MUX) (100), ?^E1(102). 
M(R0M)(104), XI21Elife!|Al(106), PiilSMK £117:1^3(108) S! &57I(I10)S ^?#SP. 

2173, QiSS^El CHOIBM EFM ^5ttP(fll 40&7fl ) . Bl 403711* CHI , EFM^57|- SSS CHOI 

Er7f bHffl 01133(62)0)1 7|£J£!P(Jil42B71l). HI42B7fl^(HI, 013 §§1 *ltf dS» THiMt 9|tBA| 01 
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01 **stm. 01 an. p±3isM§e *!ei°i jq° oioips mmm p^hismh oixi^p 

S| £ 5M EAI3 CI^HISMI! EilAI±P( 108)21 i7IZJ# AfllstP. = XH 425+711° 0)1, £!Ei 




01$ 16«?E12J QIOIEKHl CH*J- ±31Si§ilO)|A| il'SfQ. 

Q^3gig ai?;i^a(io8fc adus i7i2tit ^ ji. ^ qioiehhi ch*> oiiei ggoi gy um»xi ch 
oflEi ggoii sioiai, lh¥ naEi> oigsra aioiEtsj chie-is ggtt 21^ uyaiEig 01 § 

5Kfl QI0IP2J OilEIS ggSKO. DAI LH^ HBE1E1S OlgSKJI OUEIil ?°, DCT^ LH^ EH 

9! (HI El 2s¥(80)OilE %m S^EIES, dEM flld-Sh IIS MUSI- 0IIE1 2§ 3E2| J|a5f 4 
AlOil 0l^0ISP(fll52E+7D). B, (HI El gg HEM §5 MAI Oil = ^ DIOIEh£h Lll^ §! UEIEJg ^2 
Si ID El El E tM .^gEIES, CI ± 3 ISM El (78) S (HI El 2^^(80)0)1 A1= ^ QIOIEfM *|g*fe 0101 



ism§^(78)£j 2^= ? aioiEK2048HioiM)2m ^stfo.HHEPww, gioiehs misaoii 

7|gJtJD(SI54B7||). 

33. B ITS 01 °|*+ QIOIEh *)E1 9! S»01AJ£ 3§ Oil El gg^Oil DIOIBM HOIS Q^HgM 
D §=' WiEi 2# HE 3|=LS| gjq QIOIE^SAI A>S*tQ. Sj, E 40)1 EAIS Hl£|- BOI. CHIE1 §§# S| 
*L ^SS OlOIEfe 0)1 Ei2| SIS 5! 37IS 2-gSKH OH El ggS 4=*S§U2, gg£J 0I0|E|7|- gH^7)| 
gg£J2l=Xl£J Dl^g £TEt8l7l £|SL dEH gfg QA| *J-«! 7|ldSI-7| £|5H 

E?L 01 HBSJ gga CIlOIEfe P±3!SMil^(78) €A|Ofl g^ElO), EFM M^WM 0101 OiEi 

§§ XJEIM Ol-S H° OIOIEKHI SJyfl £§3 P^HISMU E)IAliE1(l08)£) i£7l2m tHIOI^S SKH 
2048UWIM0U DM P±3iSMi!S AISftHIK 

□±3H«9 *|EI2f gAIOfi (HIE1 3# HE XIEIE MAI OH 01^0) AID). 0)1 Ei 2^ 1E= 1«!E10)I D)*]- 
Oil El 2§ 3E iBi 4=tS*H^. DV0011A1S D§ 12J- 1>0I 0DE1 2§ 3E EHEHEIS 4SSt.Cf. 

[^®^ 1] 

6(X) = X v + X n ♦ X* + 1 

OjlEI 2^^(80)= ^e.^oi 0)|E1 2§ ^HEISSSAi X"M 6(X)S LY^Z SI^SISSA) 4= SI 

bHiil 0)1SEI(64)^ M^B^IS OlOIEIg «S*H3I. DVD§2| OIOIEU°J 2^. DflEEl 37|^A| 4MDRAHM 
Afg^ 2^..2f 13M^M°J LilOIEfM 795^ ^ 21D. OflE) §§S DIOIEU ^g^- D8^ DRAMSJ 



§S| §§A| ui-EAl 0 HI 5J-2) §§£ LH¥ IllEfEIS SSEIOtOt ttO= 2101 52J0IQ. 

Olfe 21 ¥ IHE1EI1 §§Sfe g^, t« gtfSS 01 01 Em ^§5E£, 1«!E1^S) CDOIEhS 

P^HISMl! S (HIE1 2§ IE 33Ell^h g7F^©h7| CfflSOIQ. DVD°J g°, ga^os 
sl§SJ 9.^ gg^ LH^ IHE1EI ggOia. 

E 50)1 EAIS Jfl1t4UX(100)S gJ^E+A> IN1S SsB gj^tl CD 01 El S ?^E12J S^g H° 08 El 
gg HE M£H3(f laa)OD ggSI-O) AjEH^og rom(104)°S g^SjO. j2S DIOIEfSA) LI^3?SMD 
^(78)2J 3.7mm ADDSUl, SflAl^EI (108)E| ^l = SS MShOl P^31SM§EI= 2Fgg ?^th 

g. Oil El 2^(80)^ 6{X)0fl 5158AI ^SEI= ^ysjoi « EH o, oil Si 2§ 3E SD3.1 §SO| 

SstJ- S ^"SOfl 21*!- O10IP «EI gfS S §XI(HIA|=, ECCOfl 2j5j CflOIEH- ^S°| ECC 2fg 

m TiMM gg£! CJOIEfM ^IgJSPI 20)1 □^HSMH 5! EDC1 S= EIOIQ «IB| 2^g0| e 

y $011 ?IS£,^SA1, D^ISMH S! BJCOfl 2Jt> OilEa ^lAJ^l J|7)*C!-. 

01^011 A) gg?t HI-2F gOI, g ^3 (HI 2|*f QAI^ Q±3 Al^gSJ CHOI El SE| gfB S S« 

= DVO A|^gOJA|2| QIOIEh S3AI0U m& ECCSh QiglSMD S EDC2J °£!=9|g |^£g 
M, ?>e!HJ DRAM ^ All ^011 2|jH ECC, EQC S Oi!:3gM§0l ^tSEI^I (IllSOil, DRAMOJ ^Ail^S)^ 2° 
5) 4^ MOItO) *!• 321 ^Ail±(HI °\M EJES gfg 0)1 01 PS =g ^ 4= 210) O10| Eh *)EJ 
t, F S-£IS 2iP. 

1. Witi MEEI1 PAim HIPS P^3(DVD) Al^gOflAi 4*SEI=- OVO Al^gEJ HIOIEh 
^El S-SOfl £[0)A1. PiHS^P OIOIPM §tMSH3| EFM 371); mo|E|M ^| 

tflffl 0)1 EP Oil ?|2J8^ ^7| ?|£JS 0) 0) PS §ig8K31 dEMM SldtHI, ^jg EflOIEIM 3# 
Sh= 37)1; ^71 t!Eil OlBiKH 0)1 P2J ?lxl S 0)1 EH 3711 TUdtfe &3||; *H°Jg A1x|5^ & 
711; 0IIE1 ggl 4t5§l^ BH; fe^l tJESl TfldtHl, P^3SM§5ffi. 0)1 Et 2g 3E1 HIHSh 
= B?fl; S ^71 OIOIPS ^71 UlEi Oil EP CHI 7|SJS^ &7IIS ^blSI^ 2!g §^ PA11- 
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♦ % 

2. ClXlir HIP2. P^H(OVD) Al^gjOilAI 4=t«£] = DVD A1±g°J QIOIEF X|EI 5x1011 SiOi 
Ai, Ct^BS^Ei CilOIBg EFM^^oh— EFM £91 EFM^i^B^^EI DflOl 

EFM 735^= bHIH DiieElJ 291 bHifcl MSE|£J DQOIE> *I10m^ QIISEI HCH^B; £71 

mm misEioii 735*1 qioiei- a ihiei ggs oioiEfei dEgi *m ti^ws ^ei h#^b; 
£em a^as iiEsm oigehoi mi a oiiE-ism on a a m 

a at ana ^xi a Mazts oisfttoi as Mm^ a a ai»*s; a a aixis 

aoi&a mm ssuhoi 271 mei §§a uoias/d «e«h£ mei ^e; &?\ ona §§a □ 
oiEh a ±ig □ oi a^shoi □±3assm= u±b™m% ^en #7t p^Bg^g ^b a #7i 

Oil El HIOIEfM SiqSKM Oil El 2SSfe 0HE1 3g4=B; 27I OilEi 3»*SS| #^(Hl 8 

BftKM (HIE1 S^Ofl #S*KM OilEI OilEI MEH3 Oil El 

a #7i oil a saina 2£m7i son sai 733*^ bHia ; a #7i hum hseih ts&ei 

*l» HOIEI-B SA1 735&FD1 271 P^HgMU^BH^ fi5S«£ OlOIEfg aiXI^Eie 
21S ^S^£ *F£ DVD A|^g°| DilOIEF S3 5*1. 



10 



12 



172B 



16 - 



>q|o|£ 



to 
O 
CM 



| EDC 



14 



u 
to 



172B 



20 
f 



PO 



10S 



P1 



CO 

o 



O 
CO 



6-4 



VWmtim 1998-065723 



I 



I 



40 



42 



44 



46 



t ~ 



[ 48 

] 50 

- 52 



C±ED 



54 



6-5 



68 



70 
_J 



I 

82 



72 

i 

i 

mm a 



74 

i 
I 

Alii* 







<tSi 






die) 









84- 



76 

i 



"78 



0|;?i§=f2 














-102 



